Substitution of ether linkage for ester bond in phospholipids increases permeability of bilayer lipid membrane for SkQ1-type penetrating cations.
Using dialkylphospholipid (diphytanyl phosphatidylcholine) instead of the conventional diacylphospholipid (diphytanoyl phosphatidylcholine) in planar lipid bilayer membranes (BLM) led to an increase in the diffusion potential of the penetrating cation plastoquinonyl-decyl-triphenylphosphonium (SkQ1), making it close to the Nernst value, and accelerated translocation of SkQ1 across the BLM as monitored by the kinetics of a decrease in the transmembrane electric current after applying a voltage (current relaxation). The consequences of changing from an ester to an ether linkage between the head groups and the hydrocarbon chains are associated with a substantial reduction in the membrane dipole potential known to originate from dipoles of tightly bound water molecules and carbonyl groups in ester bonds. The difference in the dipole potential between BLM formed of the ester phospholipid and that of the ether phospholipid was estimated to be 100 mV. In the latter case, suppression of SkQ1-mediated proton conductivity of the BLM was also observed.